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(67) An apparatus, which comprises a zonal isotation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing 205, comprising: one or more solid 
tubular menfibers, each solid tubular mennber including one or more external seals; one or more 
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one of the perforated tubular memt>er8 are radially expanded into intimate contact with the perforated 
wellbore casing. 

Also disclosed are methods and systems of isolating zones and extracting materials from a producing 
zone. 
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ISOLATiON OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a contlnuatloivin-part of U.S. patent application serial number 
09/989.922, attorney docket number 25791.69, filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
dodcet number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328.113, that daimed the benefit of the filing date of U.S. provisional patent 
a(H>liC8tlQn serial number 60/108,558. attomey doci^et number 25791.9, filed on 
11/16/1998, the disdosures of which are incorporated herein by reference. 

The present appycation is related to the following: (1) U.S. patent application serial no. 
09/454,139, attomey docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913. attomey docket no. 25791.7.02, filed on 2/23/2000, 
(3) U.S. patent appltoation serial no. 09/502,350, attomey docket no. 25791.6.02. filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attomey docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent appllcatton serial no. 09/523,460, 
attomey docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 
applicatkm serial no. 09/511.941, attomey docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588.946, attomey dpcket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attomey docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
fMOvisional patent application serial no. 60/162,671, attomey docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. provistonal patent appllcatton serial no. 60/154,047. attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159.082, attomey docket no. 25791.34, fited on 10/12/1999. (14) U.S. 
pn)visk>nal patent application serial no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12/1999. (15) U.S. provistonal patent appUcation serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359. attomey docket no. 25791.38, filed on 6/19/200O. (17) U.S. provisional 
patent application serial no. 60/165,228, attomey docket rio. 25791.39, fited on 
11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attomey 
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docket no. 25791 .45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applicatton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237 »334, attonr^ey 

5 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney dodcet no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1^/2001; (25) U.S. provistorial patent applicatton serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60^13.453, attc»iiey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985. attorney 
docket no. 25791.67, filed m 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed oh 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969.922, attorney docke^t no. 25791.69, filed on 
10/3/2001, the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This inventton relates generally to oil and gas exptoration, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exptoration, a \yeilbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones will produce oil and gas, 
while others will not. Further, it is often necessary to isolatie subterranean zones from 
25 one another in order to facilitate the exploratton for and production of oil and gas. 
Existing methods for tedating subten^nean production zones in order to fectlitate the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitattons of the 
30 existing processes for isolating subtaranean zcmes during oil and gas exploration. 

Summary of the Invention 

According to one aspect oi the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular nnembers, each 
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solid tubular member including one or niore external seals, one or more perforated 
tubular memt>er8 coupled to the solid tubular members, one or more flow control valves 
operabiy coupled to the perforated tubular nrvembers for oontroiling the flow of flutdic 
materials ttirough the perforated tubular members, one or more temperature sensors 

5 operabiy coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more fwessure 
sensors operabiy coupled to one or more of the perforated tubular meml)ers for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operabiy coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure setnsons, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of thd solid tubular members and the perforated 

15 tubular members are formed by a radial expansbn process perfomwl within the 
,wellbore. 

According to another aspect of the present invention* a method of isolating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subtenanean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore. fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from ttie first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, monitoring the opierating temperatures, pressures, arid flow rates within one 
or more of the perforated tubulars. and controlling the flow of fluidic material through 
the perforated Uibutars as a function of the nrionitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subtenranean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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vvithin the wellbore, positioning one or more perforated tubulars within the wellt>or6, the 
perforated tubulars traversing the producing subtenranean zone, radially expianding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluldidy 
coupling the soHd tubulars with the casing, fluididy coupling the perforated tubulars 

5 with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenranean zone, monitoring the opeiating 
terr^ratures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another, asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the sdid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, nrreans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterrar^ean zone to the second subterranean zone within the wellbore exterfial to the 
solid tubulars and perforated tubulars, nrfeans for nmnitoring the operating 
temperatures, pressures, and flow rates within one or tnore of the perforated tubulars, 
and means for controlling the flow of fluidic materials ttvough the perforated tubulars as 
a fundion of the nnonltored operating temperatures, pressures, and flow rates. 

25 

According to another asped of the present invention, a system for extracting materials 
- from a produdng subterranean zone in a wellbore, at least a portion of the wellb^ 
induding a casing, is provided that indudes means for positioning one or more sdid 
tubulars within the wellbore, means for positionirig on^ or more perforated tubulars 
30 within the wellbore, the perforated tut>uldrs traversing, the produdng subten^nean 
zorie, means for radially expanding at least one of the solid tubulars arKl the perforated 
tubulars within the wellbore, means for fluidicty coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars wtth the producing subterranean zone, means for monltoiring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperature, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation asseiV)bly Including: one or mite solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular membere each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or nrK>re of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process perfomned within the weHbore, and the solid tubular 
liners are formed by a radial expansion process perfonmed within the wellbore. 

Accmjing to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the firet subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages withh the wellbore. the perforated tubulars 
traversing the second subterranean zone, radblly expanding at least one of the slolid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulare and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenranean zone within the wellbore extemcd to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the Interior of one or more of the perforated tubulars. and radially 
30 expanding and plastically deforming the sdid tubular liners within the interior of one or 
more of the perforated tubulare to fiuididy seal at least some of the radial passages of 
the perforated tubulars. 



5 



According to another asped (rf the present invention, a rnethod of extracting materials 
fronn a producing subterranean zone in a wellt)ore, at least a portion of the wellt)ore 
including a casing, is provided that includes positioning one or more solid tubutars 
within the wellbore» positioning one or trwe perforated tubutars ea<^ including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars v^thin the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone frcxn at least one other subterranean zone 
10 within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal.at least tome of the rad^t passages of the perforated tubulars. 

15 

According to arK>ther asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellt>ore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subten^nean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the prin^iy solid tubulars and 
perforated tubulars. mearis for petitioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more sdid 
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tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passage within the wellbore, the perforated tubulars 
tiBversIng the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one crther subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more solid tubular liners wthin the interior of one or more 

10 of the perforated tubulars, and mear^ for radially expanding and piasticalty deforming 
the solid tubular liners within the interior of one or nnore of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present irwention, an apparatus is provided that 
1 5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular merTtf)er indudinig one or more extemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subton^nean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars withlr> the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or nrKKe perforated tubulars 
each Induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passage of the perforated tubulars. 
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* According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within ttie weUt>ore, positioning one or more perforated tubulars each including one or 
more radial passages within the wetlbore, the perforated tubulars traversing the 
produdng subterranean zone, radially e)q>anding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluidlcly coupHng the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldidy 

10 Isolating the producing subtenranean zone frcmi at least one other subtenranean zone 
within the wellbore, fluldidy coupling at least om of the perforated tubulars with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal ofT at least some of the radial 

15 passages of ttie perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone h a wellbore is provided that 
includes means for positioning one or more solid tubulars witNn the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or n>ore 
perforated tubulars each including or nDore rajdial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
nrteans for fluldidy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subtenanean zone to the second 
subtenBnean zone within the wellbore external to the primary sdid tubulars and 
perforated tubulars, means for sealing off an annular region within at teast one of the 
perflated tubulars. and means for injecting a hardenable fluidic seating material Into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another asped of the present invention, a system for extracUr^ materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or rnore solid 
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tubulars within the wellbore, means for posttimlng one or more perforated tutnilars 
each including one or more radial passages within the wellbore. the perforated tubutars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated hjbulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluidicty coupling the perforated 
titulars with the solid tubulars, means for fluididy isolating the prcxiudng subtenBnean 
zone from at least one other subtenBnean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubuiars, 

10 and means for injecting a hardenabte fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least^ome of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonnation including: one or more solid tubular members, each solid 
tubular member indudirig one or more exteriial seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular nDembers are fomned by a radial expansion process perfonmed v\nthin the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
infinite contact with the subterrajiean formation. 

According to another asped of the present Invention, a method of isolating, a first 
25 subterranean zone from a second subtenanean zone in a wellbore is provided that 
indudes positioning one or more solid tubiulars within the wellbore, the solid tubulars 
traversing the fb^t subterranean zon?, positioning one or more perforated tubulars 
within the wellbore each Induding one or more radial passages, the perforated tubulars 
taversing the second siA>terranean zone, radially expanding at least one of the prinnary 
30 solid tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenBnean zone to the secorxj subterranean zone 
v^n the wellbore extemal to the solid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a producing subten^nean zone in a welltxro, at least a portion of the welll>ore 
including a casing, is provided that indudes positioning one or more solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars within the wellbdre 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 

10 coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
with the solRj tubulars. fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, and fluidicly coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes nr^ans for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 

20 perforated tubulars traversirig the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contad with Vtte second subtenanean zone, means for fluididy coupling Hie perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subtenanean zone to the second subtenanean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to anottier aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 inditing a casing, is provided that indudes nrmans for positioning one or worn solid 
tutKilars within the wellbore, means for positioning one or more perforated tubulars 
witNn the wellbore each induding one or more radial openings, Uie perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subteranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the produdng subterranean zone from at least one c^r 
5 subterranean zone within the weilbore, and means for fluididy coupling at least one of 
the parforated tubulars with the produdng subtenBnean zone. 

According to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal isolation assembly positioned within a weilbore that traverses a 

10 subterranean fomiatlon and indudes a perforated weilbore casing, induding: one or 
nrK>re solid tubular members, each solid tubular member induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular memt)ers. 
and a shoe coupled to the zonat Isolation assembly. At least one of the solid tubular 
rrtembers and the perforated tubular members are formed by a radial expansion 

15 process perfonned within the weilbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the perforated vkreiibore 
casing. 

AcccKdIhg to another aspect of the present invention, a method of isolating a first 
20 subteranean zone from a second subtemanean zone in a weilbore that indudes a 
perforated casing that traverses the second subten^nean zone, is provided that 
indudes positioning one or more solid tubulars ^Arithin the weillbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the w8llt)ore eadi induding one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the weilbore, radially expanding at least 
one of the perforated tubulars into intimate contact With the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weilbore extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weilbore. at least a portion of the weilbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that includes positioning one or nrK>re solid tubulars within the 
* wellbore, positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluldiciy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with tfie solid 
tubulars, fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 perforated tubulars with ttie produdng subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellt>ore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tubulars within the wellbore, tfte solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or noore radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the perforated casing, means for fluklidy coupling the perforated tubulars 
and the solid tubulars, and nrteans for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extrading materials 
from a produdng subten^n^an zone in a wellbore, at least a portion of the wellbore 
ihduding a casing and a perforated casing that traverses the produdng subten^nean 
zone, that indudes nneans for positioning one or more solid tubulars within the 
30 weBbore, means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing, 
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means for fluidicly coupling the solid tubulars with the casing, means for fluidldy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulgrs with 
5 the producing subten^nean zone. 

According to another aspect of the present inventkm, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or nrwe external seals, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
n^n^}ers and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore. and the perforated tubular liners are formed by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
sutxterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nK>re perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and [^orated tubulars, posiUoning one or more perforated 
tutKilar liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonming the perforated tubular liners within the interior of 

30 one or irnre of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterrariean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuldrs 
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within the weWbore, positioning one or more perforated tubulars each Indudliig one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars arid 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars With the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subteoanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subten'ar>ean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars. and radially expanding and 

10 plasticaUy defomiing the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or more soljd tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defonmlng the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellt^re 
30 induding a casing, Is provided that Indudes means for positioning one or more solid 
tubulairs within the wellbore, means for positioning one or nrwre perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subtenranean zone, means fcM- radially expanding at least one 
of the solid tubulars and the perforated tubulars v^thin the wellbore, means for fluididy 
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coupling the solid tubulars with the casing, means for flukJidy coupling the perforated 
tubulars with the solid tubulars, means for fluididy Isolating the producing subterranean 
zone fronri at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one <rf the perforated tubulars with the produdng subten^aneah zorve, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perfbrated tubulars, and means for radially expanding and plastically 
defc)fming the perforated tubular liners wthin me interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seats, two or more perforated 
tubular members each Induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular nrtembers and the perforated tubular members are formed by a radial 
expansion process performed within the wellbore. 

According to another asped of the present Invention, a method of Isolating a first 
20 subterianean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more sdid tubulars 
within the wellbore, the solid tubulars traversing the first subtenBnean zone, positioning 
two or nrK>re perforated tubulars each induding me or more radial passages within the 
wellbore, the perforated tubulars traversing the second subten^nean zone, radially 
25 expanding at lieast one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone* to the second subten^ean zone 
within the welltx)re external to the primary solid tubulars and perforated tubulars, and 
preventing fluids firom passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been deplete. 

According to another aspect of the present invention, a nrtethod of extracting materials 
from a wellbore having a plurality of produdng subtenranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or wore solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each Including 
one or nnore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
Elating the produdng subten^nean zone from at least one other subtenranean zone 
within the wellbore. fluididy coupling aji least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdn9 zones that has been 

10 depleted. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenBnean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
sut}terranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or wore 
perforated tubular liners within the interior of one or more. of Hie perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another asped of the present invention, a system for extracting nriaterials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
wellbore induding a dasing, is provided that iridudes means for positioning one or 
30 more solid tubulars wfthin the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subten^nean zones, means for radialty expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for flukJidy isolating the producing 
subterranean zone from at least one other subten^nean zone within the wellbore» 
means for fluidicly coupling at least one of the peiforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from ;^ssing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothenmal energy from a subterranean formation containing a source of geothenrnal 
energy provided that includes a zonal isolation assembly positioned within the 
subterranean formation including: one or rtiore solid tubular members, each solid 
tubular member including one ormore extemal seals, one or more perforated tubular 
members each bicluding radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or wore radial passages 
coupled to the interior surfaces of one or more of the perforated tubular memberB. and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
process perfcmmed within th^ weltbore. 

20 

According to another aspect of the present invention, a imetliod of isolating a first 
subterranean zone from a second subterranean zone including a source of geothermal 
energy in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tulSulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or wore radial passages within the 
wellbore, me perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluiditty coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the firet subtenanean zone to the second subterranean zone 

30 within the wellbore extenwil to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulare, and radially expanding arui plastically defomoing the perforated 
tubular liners within the Interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a metiiod of extracting 
geothermai energy from a subten^nean geothermal zone in a wellbore, at least a 
portion of the wellbore Including a casing, is provided that includes positioning one or 
n^ore solid tubulars within the wellbore. positioning one or more perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubuteirs within the wellbore, flutdidy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subterranean geoihenral zone from at least one other 

10 subten^nean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subtenranean geotiiermal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second geothermal subterranean zone In a wellbore is 

15 provided that includes means for positioning one or rtKffe solid tubulars within the 
wellbore, the sdid tubulars traversing the first subterranean zone, means for 
positioning one or more perflated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothemnal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the ^llbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterrartean zone to the second g^sthermal subterranean 2X)ne within the 
weHbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extractihg 
geothemoal energy from a subterranean geothermal zone In a wellbore, at least a 
portion of the wellbore induding a casing, provided that indudes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each induding one or more radial passages within the 

30 wellbore, the perforated tubulars traversing the subterranean geothOTnal zone, means 
for Tadially expariding at least one of the sdid tubulars and the perfected tubulars 
within the weHbore. means for fluididy ccxipling the solid tubulars with the casing, 
means for fluididy coupling the perfected tubulars with the solid tubulars, means for 
fluididy Isolating the subterranean geothennal zone from at least one other 
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subterranean zone within the wellbore, and weans for fluidicly coupling at least one of 
the perforated tubulars with the subterranean geothermel zone. 

According to another aspect of the prroent invention, an apparatus is provided that 
5 includes a zonal isolatiw assen^ly including: one or more solid tubular members, each 
solid tubular memtwr Induding one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the sdld tubular members and the perforated tubular members are fooned by a radial 
10 expansion process perfbmied within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subtenBnean zone in a wellbore is provided Wiat 
includes positioning one or more solid tubulars withiri the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each indtttllng one or more radtal passages, the perfprated tubulars 
traversing the second subterranean zone, radially expanding at least one erf the primary 
20 solid tubulars and perforated tubulars within the v\fellbore, fiuididy coupling the 
perforated tubulars and the soiki tubulars, preventing the passage of fluids from the 
first sutHerranean zone to the second subtenBnean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention; a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
30 within the welllx)re, positic»iing one or more perforated tubulars wittiih the wellbore 
each induding one or more radial passages, the perforated tubutars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fiuididy coupling the perforated tubulars with the solid tubulars, fiuididy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the welibore, fluididy coupling at least ohb of the perforated tubulars with the 
producing subterranean zone, monitoring the o|:^rating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenrahean zor>e in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubidars traversing the first subterranean zone, means for positioning one or more 
perflated tubulars within the wellbore each Induding one or nrK>re radial passages, the 
perforated tubulars traversing the. second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, n>eans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning matertels from the radial passages of at least one of 
the perforated tubutars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
Induding a casing, is provided that indudes means for positioning one or more solid 

25 tubulars within the wettt>ore, means for positioning one or more perforated tubulars 
within the weiibore each induding one or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, nrieans for fl^idicly Isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wellbore, nteans for fluidicly 
coupling at least cme of the perforated tubulars with the produdng subterranean zone, 
and means for cleaning materials from the radial passages of at least one of ttie 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 Is a fragmentary cross-sectional view Illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

1 0 Fig. 2b is a cross sectional Illustration of the system of Rg. 2a during the injection of a 
fluMic material into the tubular support rnemben 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d Is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of Uie expandable 
20 tiJbular niembers of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
. manufacturing the expandable tubular member of Fig. 3. 

25 Rg. 5a is a cross Seconal illustration of an illustrative embodirnent of the upsetting of 
the ends of a tubular nr^mber. 

Fig. 5b is a cross sectional illustration of the expandable tubular rnember of Rg. 5a 
dfter radially expanding and plastically defomnir^ the ends dT tiie expandable tubular 
30 member. 

Fig. 5c is a cross sectional illusb^tion of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of ttie e)q[)andable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemrredlate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectlonal illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 IS a fragmentary cross sectional illustratton of an alternative embodiment of the 
system for isolatir^ subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular miembers of the system for isolating subten^nean 
zones of Fig. 1 With a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 Is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subten^nean zones of Fig. 1 with the sunrounding subterranean fonnation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isblatirtg 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustratton of an embcKliment of a method for 
lining one of the perforated tubular members of the system for isolating subten^nean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alterhatiye emt>odiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy fum a subtenBnean geothemnal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subtenBnean zones from one or 
more other subtenranean zones Is provided. The apparatus and nrothod pemiits a 
producing zone to be Isolated from a nonproduting zone using a oonnbirtation of solid 
and sbtted tubulars. In the production mode, the teachings of the present d^osure 
may be used In combination with conventional, wefl known, pnxluction complettori 

t5 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sIkJing sleeves, which will be inserted into the diseased apparatus to penmit the 
commingling and/or isolation of the subtenranean zones from each other. 

Referring to Fig. 1, a wellbore 105 Including a casing 110 are posittoned in a 
20 subterranean fonnatlon 115. The subterranean formation 115 includes a number of 
productive and non-productive zones. Including a water zone 120 and a targeted oil 
sand zone 125. During expk>ration of the subterranean fomiatton 115, the wellbore 
105 may be extended jn a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, in order to fluklk:iy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
secttons of solM casing 135. one or more external seals 140. me or more sections of 
30 perforated casing 145, one or rhore intenmediate sections of solid casing 150. and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solkJ casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt)er of conventional commercially available sections 
of soBd tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a prrferred embodlnrtent the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The sdld casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled, to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid Connectors. In a prefenwl emlxxliment, the solid casing 135 Is 
coupled to the casing 110 by using expandable solid connecbrs. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes sudi as, for example, welding, or 
slotted and expandable connectc»^, In a preferred embodiment, the solid casing 135 Is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
Internal tubular stiing with various arrangements of papkers, perforated tublng» . sliding 
25 sleeves, and valves may be, employed within tt^ apparatus to provide >^rious options 
for commingling and isolatihg subten^neari zones from each other while providing a 
fluid path to ttie surface. 

In a particulariy preferred embodiment, tiie casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in tiie radial direction into intimate contact with the interior 
walls of the wellbore 105. The casir^g 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent ttie pass^e of fluids and other materials within the annular 
region 165 between the soiid casings 135 and 150 and the wellbore 105. The seals 
140 nnay ccmrvprise any number of conventional commerdalty available sealing 
materisris suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
or epoxy. In a preferred embodiment the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Senrtces. The perforated casing 145 pemiits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manrter, oil and gas may t>e produced from 
a producing subterranean zorte within a subterranean formation. The perforated 
casing 145 may comprise any number of conventional commerdally available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petrolir>e in Aberdeen, 
Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially availaUe processes such , as, for example, welding, or 
slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or nriore intenrodiate solid 
casings 150. The perforated casing 145 may be coupled to ttie intemiediate solid 
casing 150 using any number of conventional commercially available processes such 
as, for exanr^le, welding or exparKlable solid or slotted connectors. In a preferred 
embodiment the perforated casing 145 is coupled to tf)e intermediate solid casing 150 
by expandable solid connectors! 

The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, ior example, welding or 
expandable solid or slotted connectors. In a pnaferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intemiediate solid casings 150. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior waBs of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of oonventioriat oommercially available 
processes. 

10 

The Intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commerdaHy available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from diromium steel or fiberglass. In 
15 a prefenBd embodiment, the intemnediate solid casing 150 comprises oilfield tubulars 
available from foreign and dcmestic steel mills. 

The intenrodiate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intenrodiate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefened embodiment, the intennediate solid casing 150 is coupled to the perforated 
casir^ 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality tif such intertnediate solid casing 150. 

25 

In a preferred embodiment, the each intenmediate solid casing 150 includes one ntore 
valve ntembers 170 for contrdling the flow of fluids and other materials wtttiin the 
interior region of the intenmediate casing 150. In an alternative embodiment, as will be 
recognized by persons ha^m^g ordinary slull in the art and the t)enefit of the present 
30 disclosure, during the production mode> of operation, an intemal tubular string with 
various an^ng^nents of packers, perforated tubing, sliding sleeves, and vah^es may be 
employed within tiie apparatus to provide various options for commingling and isolating 
subtenanean zones from each ott>er while providing a fluid path to the surface. . 
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In a particularly preferred embodiment, the intermediate casing 150 is placed into the 
weltbore 105 by expanding the intermediate casing 150 in the radial direction into 
IntimatB contact with the Interior walls of the wellbore 105. The intermediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 commercially available nrothods. 

In an altemative emljodlment, one or nr>ore of the intenfnediate solid casings 150 may 
be omitted. In an altemative prefenred embodfrnent, one or more of the perforated 
casings 145 are provided one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools nnay be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use In a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
rntenmedlate solid casings 150. and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130. oil and gas may be controllably produced from 
the targeted cA\ sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using Vhe solM casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pehfnits isolated secttons of the 
zone 125 to be selectively isolated for production. The seals 140 pemnit ttie zone 125 
to b9 fluWlcly Isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an alternative eml>odiment, as will be recognized by persons having ordinary skill In 
5 the art and also having the benefit of the present disclosure, during the production 

mode of operation, an internal tubular string with various arrangements of padters. 

perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 

provide various options for commingling and isolating subterranean zones from each 

other while providhrig a fluid path to the surface. 
10 ' 

In several alternative embodiments, the solid casing 135, the perforated casings 145. 
the intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed In one or mom of 

15 the following: (1) U.S. patent appHcation serial no. 09/454.139, attomeiy docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent appiicatkm serial 
no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
applkation serial no. (^440,338, attorney docket no. 25791.9^02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent application serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent applicatrari serial 
no. 09/586.946, attomey docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 appticatton serial no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. provisional patent applicatksn serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent applicatkm serial no. 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999. (13) U.S. provisionaj patent application serial no. 60/159,062. attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provistonal patent applicatton serial 
no. 60/159.039, attomey docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. provisonal patent applkation serial no. 60/212,359. attomey 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165,228. attorney docket no. 25791,39. filed on 11/12/1999, (18) U.S. 
provisional patent application seriaj no. 60/221,443, attorney docket no, 25791 .45. filed 
on 7/28/2000. (19) U.S. provisional patent application serial no. 60/221.645, attorney 

5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60^33.638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provistonal 
patent application serial no. 60/237,334. attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. 'proviskMial patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2^0^01; (23) U.S. provistonal patent application serial 

10 ko. 60/262.434, attorney docket no. 25791 .51 . fried on 1/17/2001 ; (24) U.S. provistonal 
patent applicatton serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001.; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent applicatton serial no. 
60/313.453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985. attorney docket no. 25791.67, filed on 
(28) U.S. provisional patent applieaton serial no. 60/318,386, attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S: utility patent application serial no. 
09/969.922. attorney docket no. 25791.69. filed on 10^2001. the disctosures of wtiich 
are incorporated herein by reference. In an exemplary emtxxliment. the radial 

20 clearances between the radially expanded solid casings 135, perforated casings 145, 
intennediate secttons of sdld casing 150. eind/or the solid shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intenfnedlate secttons of soikl casing 150. and/or the solid 
shoe 155 and the wellbore 105. In this manner, the optional need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subterranean fonnations includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular memfcier 206 that defines a 
passage 206b is adapted to nuate witfi and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular nriember 206 
further Includes an unexpended Intennediate portion 206c, another pre-expanded end 
206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary embodiment, the insWe and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside dianrteters of the unexpended intennediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the (4her pre^xpanded end 206(1 of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 
210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b \s coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 
214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary'embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d» of the second expandable tubular number 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular meniber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular memtfer 218 that defines a passage 
21Bb by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intenrnediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended Intermediate portion. In an exemplary embodiment, the inside and outside 
diametere of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside dianr^ters of the unexpended 
intemnediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubularnr>ember 220. 

In an exemplary embodiment, the ir^ide arul outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members. 
206, 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exenrqalary embodiments, the sealing nr^mbers, 206e, 
214e. and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchcxlhg elements for engaging the weljbore casing 104. In several 
15 exemplary entf>odinrfents, the slotted tubular members, 210, 212, 216, and 218. are 
conventional slotted tubular members having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, or as a structural support In several 
alternative embodiments, the slotted tubular mennbers, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing flutdic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exerr^lary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fonrled in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary emtxxliment, 
the upper end of the tubular support membor 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equh^alent device in order to pemnit upward 
movement of the tubular support member and tububr expansion cone 204 relative to 
one or more of the expandable tubular numbers, 206, 214, and 220, and tubular 

30 nDembefs, 210, 212, 216. and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fluidic material 228 is then 
injected Into the system 200. through the passages, 202d and 204a. of the tubular 
support member 202 and tubular expansion cone 204. respectively. 
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In an exemplary embodinnent as illustrated in Fig. 2c, the continued injection of the 
nuldic nnaterial 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intennediate non pre-expand^ portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surfeice 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular nrvember 206 is thereby coupled to 
the wellbore casing 104. In an ex^emplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchoredtothe wellbore casing 104. 

In an exemplary embodiment, as Illustrated in Fig. 2d, after the expandable tubular 
number 206 has been plastically defomned and radially expanded off of the tapered 
external surfece 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically defonrned off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intemnediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently; the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second exparKlable tubular member 214 is also thereby anchored to the 
wellbore 1 04. Furtherrhore. the continued application of the upward force to tiie tubular 
mennber 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the ttiird expandable tubular member 
220. Finally, tiie continued application of tiie upward force to the tubular menrtf>er 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. in 
particular, tlie intermediate non pre-expanded portion 220c of the thinji expandable 
tubular memt>er 220 is radially expanded and plastically deformed off of the tapered 

5 extemal surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the welltK)re 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular memt>6r 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intemiediate portion 22Dc of the third expandable tubular mernber 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastTc defonmtion of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. . 

Thus, during the operation of the system 10, the intermediate non pro-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansbn cone 204. As a result, the sealing members, 
206e, 21 4e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular nlember 220 to the 

25 wellbore. Furthenrtore, as a result, the connexions between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In additkin, the inside dianrteters of the expandable tubular 
members, 206. 214, and 220, and the slotted tubular members, 210. 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and nnoved through, the expandable arKl slotted tubular members. In 
several altematiye emtxxliments, the conventional tools and equipment include 
conventional vah^ing and other conventional flow control devices for controlling the flow 
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of fluidic materials wtthin and between the expandable tubular members, 206. 214, and 
220, and the slotted fubular members, 210. 212. 216, and 218. 

Furthemwe, in the system 200, the slotted tubular members 210. 212, 216, and 216 

5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the Intemiediate non pre-expanded portions, 206c, 214c, and 
220c, of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defomned, ttie slotted tubular membiers, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intemiediate non 
pre-expanded portions, 206c, 214c. and 220c, of the expandable tubular meml)ers, 
206, 214, and 220, resp^ctivety, are radially expanded and plastically defomred, the 
number and length of the interleaved slotted tubular numbers, 210, 212, 216, and 218 
can be much greater than the number 9nd length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c, 214c. and 220c. of the expandable tubular members. 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular mernbers, 
210. 212. 216. and 218. is approximately 3800 feet. Consequentiy. in an exemplary 
embcxliment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the welibore 224 by radially expanding and plastically defomning a total length of only 
approximately 200 feel 

Furthermore, the sealing members 206e, 214e. and 220e, of the expandable tubular 
members, 206, 214, and 220. respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to the welibore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the welibore 224 may be targe enough to effectively eliminate the possibility of 
danlage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 witiiin the welibore. 

30 

In an exemplary embodiment, tite pre-expanded ends. 208a, 206d. 214a, 214d, 220a, 
and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular memters. 210, 212. 216. and 218, have outside diameters and wall 
thicknesses of 8*375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, me intermediate non pre-expanded portions, 206c. 214c. and 220c. of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
diarrolers of 7.675 inches; after the radial expansion, the inside diameters of the 
5 Intermediate portions, 206c, 214c, and 220c, of the expandable tubular members, 208, 
214. and 220, are equal to 7,675 inches; and the wellbore 224 has an inside diameter 
ofB755in*es. 

In an exemplary embodiment the pre-€xpanded ends, 206a, 206d. 214a, 214d, 220a. 

10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the stotted tubular members, 210, 212. 216. and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the Intermediate non pre-exparKted portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214. and 220, respectively, have outside diameters 

15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
intenrnedlate portior«, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodirDent, the system 200 is used to inject or extract fluidic 
matOTals such as, for example, oil, gas. and/or water into or from the subtenwiean 
fcmnafion 226b. 

25 Referring now to Fig; 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 360ba, a first 
tapered portion 300c. an intermediate portion 30(k), a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably Includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intenmediate portion 300d. 

In an exemplary enfUx)diment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional cbmmercialty available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83, J55. or P110 API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. FurtherrrKKe, in an exemplary embodiment, the 
interior region 300a of the tubular merr^r includes a first inside diameter Du an 
intermediate inside diameter Dint, and a second inside diameter Da. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate Inside diameter D^ht. 

The first end 300b of the tubular member 300 is coupled to the intenmediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupted to the intennediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and t2, respectivety. In an 

20 exemplary embodiment, the outside diameter of the intenmediate portion 300d of the 
tubular member 3iOO ranges from about 75% to 98% of the outside diameters of the first 
and secorKi ends, 300a and 300f. The intemnediate portion 300d of the tubular 
member 300 Includes a wall thickness t|KT. 

25 In an exemplary embodin^nt ttte wall thicknesses ti and t2 are substantially equal in 
order to provkle substantially equal burst strength for the first and second ends, 300a 
and 300f , of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and t2, are both greater than the wall thickn^s tiwr in order to optimally 
match the burst strength of the first and secorx) ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are inclined at an angte, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular memt)er 
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300. In an exemplary embodin^nt, the first and second tapered portions. 300c and 
300e» provide a smoo\h transitiwi t)etween the first and second ends, 3G0a and 300f, 
and the intermediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intermediate sealing menr^r 300g is coupled to the outer surface of the 
inteonediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the intern>edlate sealing member SOOg seals the Interface between the intem^diate 
portion 300d of the tubular nr)ember 300 and the interior surface of a wellbore casing 

1 0 305, or other preexisting structure, after the radial expansion and plastic deformation of 
tte intenmediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmediate sealing member 300g has a substantially annular cross 
section, in an exemplary enrd>ddiment, the outside diameter of the intermediate sealing 
member 30i0g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and SOOf, of the tubular meraber 300 in order to optimally protect the 
intermediate sealing member 300g during placement of the tubular menr*er 300 within 
the wellbore casings 305. The intenmediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as, for 
example, ttwmoset or thenmoplastiq polymers. In an exemplary embodiment, the 

20 Intemiediate sealing nrwmber 300g is fabricated from themioset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 3CWg includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomned intermediate portion 

25 30pd of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exennplary embodiment, the tubular nrtember 
300 is fom)ed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular PDomber in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non^xpanded intenmediate portion of the tubular nrtember in step 425. 
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As illustrated in FIG. 5a, In step 405. both ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 indude the wall thicknesses ti and tj. The Intermediate 
portion 500c of the tubular member 500 includes the wall thickness W and the interior 

5 diameter Diht. in an exemplary embodiment, the wall thicknesses ti and tj are 
substantially equal In order to provkie burst strength that is substantially equal abng 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thldcnesses ti and t2 are both greater than the wall thickness tiwr in order to provide 
burst strength that is substantially equal atong the entire length of the tubular member 

10 5(K). and also to optimally facilitate the fonmation of threaded connections in the first 
and second ends, 500a and 500b. 

As iilustrat^ in. Fig. 5b, in steps 410 and 41 5, both ends, 500a and 500b, of the tubular 
mendw 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b, of tiie tubular nrtember are stress relieved. The 
radially expanded ends, 506b and 500b, of the tubular member 500 Include the interior 
diameters Di and D2. in an exemplary embodinrient, the interior diameters Di and D2 
are SLd)Stantialiy equal In order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Diht ranges from about 100% to 120% in order to facilitate Ihe subsequent 
radial expanston of the tubular member 500. 

In a preferred embcxliment, the relationship t)etween ttie wall thicknesses U, and tiNT 
of the tubular memb^ 500; tiie inside diameters Di, D2 and Dd^ of ttie tubular member 
25 500; ttie Inside diameter IXeHbofo of the wellbore casing, or other structure, that tiie 
tubuteir member 500 will be inserted into; and ttie outside diameter Doone of ttie 
expanston cone that will be used to radially expand ttie tubular member 500 wittiin ttie 
welibdre casing is given by ttie following expressk>n: 

30 

where tf = 12; and 
Di = D2. 

By satisfying ttie relationship given in equation (1), the expansion forces placed upon 



38 



the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the CH:>timal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As illustrated In FIG. 5c, In step 420, conventional threaded conn^ons. SOOd and 
500e, are fonmed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e, are provided 
10 using oonventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular nr>ember 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred emtKxliment, the sealing 
member SOOf is applied to the outside diameter of the intemiediate portion 500c of the 
tubular number 500 using commerdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Refening to Fig, 6, an exemplary embodinient of tubular expanston cone 600 for 
radially expanding the tubular members 206, 214, 220. 300 and 500 will now be 
described. The expanston cone 600 defines a passage 600a ami includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

in an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of attack 02. In an exemplary embodiment the angle of attadc a^ is 
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greater than the angle of attack 02. In this nrwinner, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c, 214c. 220c, 300d. and 500c, 
of the tubular nieml)ers, 206. 214. 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b. of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack o^ ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 deform the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expanston cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion sectbn 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansk>n 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansKKi section 715 nr^ay be formed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the regton of the 

25 outer surfoce of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intermediate portions, 206c 
214c, 220c, 300d, and 500c, of the tubular members, 206, 214, 220, 300, and 500. 
while the region of the outer surface of the radial expansion sectkm 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 2(^, 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular members, 206. 214. 220, 300 and 500. In 
an exemplary embodinnent. the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4. to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
substantlalty identical to the expansion cones 600 or 700, and/or incorporates one or 
ntore of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
tubular member 500 are at least partially combined. 

Refening to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respec*vely, are operabiy coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensors. 802, 804. and 806. respectively, in tum are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 
operation of the flow control valves 160 as a function of the operating temperature, 
. pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an altematiye embodiment, a solid tubular nnember 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 
plastically deforming the solid tubular nr>ember into engagement with the perforated 
tubular member in a conventional nrianrier and/or using one or more of the radial 
expansion nr^thods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no, 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent appficatksn serial 
no. 09/523,460. attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09^12,895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941, attorney dodcet no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent applicatton serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial no, 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCT patent application serial 

5 no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. proviston^l patent application serial no. 60/154,047, attorney 
dodcet no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159,082. attorney docket no. 26791.34, filed on 10/12/1999, (14) U.S. 

10 provisional patent appllcatton serial no. 60/1 59,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provis tonal patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provistonal patent appllcatton serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent appllcatton serial no. 60/165,228, attorney docket no. 25791.39, filed on 

15 11/12/1999. (18) U.S. provisional patent application serial no, 60/221,443, attorney 
docket no. 25791.45, fi|ed on 7/28/2000, (19) U.S. provisional patent appllcatton serial 
no, 60/221.645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applfeatlon serisd no, 60/233.638, attorney docket no. 25791.47.. filed on 
9/18/2000. (21) U.S. provistonal patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonal patent application serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U S. provistonal patent application serial 

25 no. 60/303,740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent appllcatton serial no. 60/313.453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. pnovislonal patent application serial no. 60/317,985, attorney, 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60,318,386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent appiicatton serial nq. 09/989.922. attorney docket no. 25791.69. filed on 
10/3/2001, the disctosures of which are incoiporated herein by reference. In this 
manner, the soito tubular member 905 fluididy seals the radial passages fbnmed in the 
perforated tutnjlar member 145 thereby preventing the passage of fluidic materials 
and/or formation materials through the perforated tubular memt)er. 



42 



Referring to Fig, 10. in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by Injecting a hardenaWe fluidic sealing 
material .1005 Into the radial openings In the one perforated tubular member by 

5 positi<)ning a closed ended pipe 1010 having one or more radial openings 1010a wittiin 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 Is then 
injected Into the radial openings in the one perforated tubular nrtember 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fonmatton 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic sealing material Is allowed to cure/ A 
conventtonai drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of tlw pne perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Rg. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defbnned into contact with the surrounding fomiation 125 thereby compressing the 
surrounding fonmation. In tWs manner, the surrounding fonmation 125 is maintained In 
a state of compresston thereby stabiBzIng the sunnounding fommatlon, reducing the flow 
of loose particles from the surrounding formation into the radial openings of me 
perforated tubular nnember 145, and enhancing the recovery of hydrocartjons from the 

25 surrounding fomiation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface 
locatton to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fomiation 125. 

In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the sunnounding formation 
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125, thereby coupling the perforated tutmlar member 145 to the surrounding fonnation, 
an Impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the erid of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
5 thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced . 

In an attemative errAsodiment, as illustrated in Fig. 12, a wetlbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 fomiatlon 125. When the apparatus 130 Is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130' are radially 
expanded and plastically deformed into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonnation 125. In this manner, the surrounding fomnation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 fonnation. reducing the flow of loose particles from the sunounding fbmDation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart>ons from the sun^unding formation. 

in an alternative embodiment a seismic source 1215 Is positioned on a surface 
20 location to thereby impart seismic energy into the fomnation 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fomiation 1 25. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and piasticalty fomned into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sur^nding formation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular meitiber 145 by applying the load to the end of the 

30 apparatus 1 30. The imputeive toad is then transferred to the surrounding formation 1 25 
thereby compacting and/or slurrifying the surrounding fomnation. As a result, the 
recovery of hydrocarbons from the fonnation 125 is enhanced. 
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Referring to Fig. 13, in an altemativs embodiment, one or more perforated tubular 
members i305 are coupled to one of the perforated tubular members 145 by radially 
expanding arid plastically defpmriing the perforated tutHilar memtier into engagement 
with the perforated tubular merhber in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7,02, filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
applk»tion serial no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent applicatkin serial no. 09/511.941, attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 

15 attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent appllcatton serial 
no. 09/559.122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
applicatton serial no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provisional patent application serial no. 60/162,671, atbmey docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent applte^tion serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159.039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent applkatton serial 
no. 60/159,033. attorney docket no. 25791.37, filed ori 10/12/1999. (16) U.S. 

25 provisional patent dppllcatkm serial na 60/212.359. attorney docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provistonal patent appjicatton serial no, 60/165,228, attorney 
• docket no. 25791 .39. filed on 1 1/1 2/1 999. (18) U.S. provistonal patent applicatton serial 
no. 60/221.443, attomey docket no. 2i5791.45, filed on 7/28/2000. (19) U.S. provisional 
patent application serial no. 60/221,645. attomey docket no. 25791.46. filed on 

30 7/28/20OO, (20) U.S. provistonal patent appTication serial no. 60/233.638, attomey 
docket no. 25791.47, filed on 9/1^000, (21) US. provistonal patent appHcation serial 
no. 60^37,334. attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent appltoation serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/2Q/2001; (23) U.S. provistonal patent appltoation serial no. 60/262.434, attomey 



45 



docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791,52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740. attorney docket no. 25791.61. filed on 
7/6/2001 ; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket' 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent applteation serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 

10 reference. In this manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular nnember 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall fk>w characteristics of the apparatus. 

In an altemative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve flutdidy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from con^sponding 
subterranean zones A and 6. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothenral energy from a targeted subterranean geothermal zone 1505. In this 
manner, the opmttonal efficienGy of the extraction of geothermal energy is signffteantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elenrYents of the apparatus 130 that pemnit greater volumetric flows. 

In an altemative embodiment, the perforated tubular nrramt>ers, 145, 210, 212, 216, 
218, and 1305 of the apparatus 130 may be dedned by further radial e)^nsion of the 
perforated tubular members. In an exemplary emt>odinnent, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, arKi 1305of ttie apparabis 130 ranged from about 1% to 2%. 

An apparatus has t>een described that indudes a zonal isolation assembly Induding 
one or nriore soiki tubular members, each solid tubular member induding one or more 
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external seals, and one or more perforated tutHilar meml>ers coupled to the solid 
tubular mcrDl)ers, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intennedlate solid tubular member including one or more extemaf 
seate. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
rhembers. In an exemplary embodiment, one or nr>ore of the intermediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to ttie primary solid 
tubulars, and n-1 intemnediate solid tubulars coupled to and interieaved among the 
15 perforated tubulars, each intermediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subten^nean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenxinean zone, fluldldy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids frcMm the 
fffst subterranean zone to the second subtenanean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subtenranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positiontng one or more primary solid tubulars within the wellbore. fluidicly coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subten^nean 
zone, fluidicly coupling the perforated tubulars with the prinnary solid tubulars. fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. and fluidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes cpntroliably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subtenranean formation including 
a wellbore. a zonal isolation assembly at least partially positicmed within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the sdid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal Isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonmed by a radial expansion process perfomied within 
the wellbore. In an exemplary embodiment the zonal isolation assembly further 
includes one or more intenrnediate solid tubular menrtf>ers coupled to and interleaved 
among the perforated tubular members, each InternYed'iate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intenmediate solid tubular members 
are ftmned by a radial expansion process perfonned within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids t)etween the solid tubular members and 

20 the perforated tubular members. In an exemplary erribodiment, one or more of the 
Intennediate solid tubular members include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatt^ has also been described that includes a subterranean formation including 
a weljbore, a zonal isolation assembly positioned within the wellbore that includes one 
or more primary solid tubulars, each primary solid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intermediate solid tubular including one or nrtore external 
annular seals, and a shoe coupled to the zonal isolation assennbly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intennediate solid 
tubulars are fonmed by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that indudes positioning one or more primary solid 
tubulars within the wellbore, the prirnary solid tubulars traversing the flnst subterranean 
zone,, petitioning one or more perforated tubulars wittiin the wellbore, the perforated 
tubulars traversing the second subterranean zone/radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, ffuididy coupling 
the perforated tubulars and the primary solid tubulars, arid preventing the passage of 
fluids from Oie first subteranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

A method of extracting nnaterials from a producing subterranean zone in a wellbore, at 
least a portion of the v^^lbore including a casing, has also been described that indudes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perfected tubulars traversing the 
produdng subterranean zone, radially expanding at least one of the primary soHd 
tubulars and the perforated tubulars within the wellbore. fluWidy coupling the primary 
solid tubulars with the casing, fluidldy couplir^ the perforated tubulars wltti the primary 
solid tubuteirs, fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone. In an exemplary 
embodiment, the mettiod further indudes controHabty fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a siAterranean fonnation induding 
a wellbore. a zonal Isolation assembly positioned within the wellbore tTfat indudes n 
solid tubular nnembers positioned wittiin the wellbore, each solid tubular member 
indiKling one or more extemal seals, and n-1 perforated tubular members positioned 
wittiin ttie wellbcxe coupled to and interieaved among the solid tubular members, and a 
shoe positioned wtthin the wellbore coupled to ttie zonal isolation assembly. In an 
exemplary embodiment, the zonal isolation assembly furttier comprises one or more 
valve menabers for controlling the flow of fluids between the soHd tubular members and 
the perforated tubular members; In an exemplary embodiment, one or more of the 
solid tubular members Indude one or nuxe vah^e rnembers for controlling the flow of 
fluids between the solid tubular members and ttie perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars v^thln the wellbore, the prknary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zpne, means for 
flutdidy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of "the wellbore including, a casing, has also been described that includes 
means for positioning one or nnore primary sdld tubulars within the wellbore, means for 

15 fluldidy coupling the primary solid tubulars with the casing, means for positioning one 
or worn perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, n^eans for fluididy coupling ttie perforated tubulars with 
the primary solid tubulars, means for fluidicly Isolating the prddudng subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A systef^ for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or nrK>re 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
. subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, nr>eans for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing tiie passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilt>ore external to the 
prirriary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary soHd tubi^flais and the perforated tubulars within the wellbore, means for 
fluidldy coupling the primary solid tubulars with the casing, means for fluidldy coupling 
the perforated tubulars with the solid tubulars. means for fluWIdy Isolating the 
producing subtenanean zone from at least one other subten^nean zone within the 
wellbore. and means for fluidldy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
Includes means for controllably fluidldy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

A system for isdating subtianrianean zones traversed by a wellbore has also been 
described that includes a tubular support nnember defining a first passage, a tubular 
expansion cone defining a second passage flukJidy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 
tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveaWe passage coupled to an end of the tubular liner, 
wherein the tubular Oner indudes one or more expandable tubular menribers that each 
indude,a tubular body comprising an intemnedlate portion and first and secorKl 
expanded end portions coupled to opposing ends of the Intemnediate portion, and a 
sealing member coupled to the exterior surface of the intermediate portion, and one or 
mote slotted tubular members coupled to the expandable tubular members, wherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary ernbodiment. the wrall 
thicknesses of the first and second expanded end portions are greater than me wall 
thickness of the Intemwdiate portion. In an exemplary embodiment each expandable 
tubular member further Indudes a first tubular transitionary member coupled between 
the first expandal end portion and the intermediate portton, and a second tubular 
transitionary memba- coupled between the second expanded end portiwi and the 
Intennediate portion, wherein the angles of indination of the first and second tubular 
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transitionary members relative to the intemiediate portion ranges from at)out 0 to 30 
degrees. In an exemplary emlxxJiment the outside diameter of Ihe intenmediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intemrvediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior dianrieter of the intermediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thicknesses ti, t2, and tim 

10 of the first expanded end portion, the second expanded end portion, arid the 
inteonediate portion, respectively, of the expandable tubular rriemberd, the inside 
diameters Di. D2 and Dint of the first expanded end portion, the second expand^ end 
portion. arnJ the intermediate portton, respectively, of the expandable tubular memt>er8, 
and the inside diameter Dweoborv of the weBbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Doone of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

wherein ti = t2; and wherein Df - D2. in an exerrptary embodiment, the tapered erKi of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sec^ons Increases in a continuous manner from one end (rf the tubular expanston cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone includes an paraboloki body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the parabok>id body 
increases in a continuous manner from one end of the paraboloid t)ody to the opposite 
end of the paraboloid body. In an exemplary embodinrrent, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subteranean zones traversed by a wellt>ore has also been 
described that includes positioning a tubular liner within the wellt>ore, and radially 
expanding one or nrK}re discrete portions of the tubular liner into engagerrvent with the 
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wellbore. In an exemplary enibodiment a plurality of discrete portions of the tubular 
< liner are radially expanded into engagenrtent with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular iiner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular Wobt is radially 

5 expanded by inj^ng a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete pc^ons of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and v^yerein one or more of the tubular members are radially expanded into 

10 engagerrmt with the welibore and one or more of the tubular nnembers are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagenrrent with the wellbore 
comprise a portion that is radially expanded into engagement with the wellt}ore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner indudM one or nwe expandable tubular 
menAiers that each include a tubular body comprising an intemnediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular numbers are greater than 
or equal to the maximum inside dianrratters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable hibular 
members; and wherein the sbtted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for teolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or rriore discrete portions of the tut>ular Hner into 
engagement with the wellbore. In an exemplary embodinr^nt, a plurality of discrete 
30 portions of the tubular iirvBr are radially expanded into engagement with the wellbore. 
In an exemplary erribodlment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular niembers; and 
wherein one or more of the tubular merhbers are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 Into engagement witti the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subtenanean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes (K>sitibning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner Into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, tiie remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into tiie tubular liner; and wherein the otiier 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through ttie otiier disoete portions of ttw tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular meml>ersr and wherein one or more of 

25 tiie tubular members are radially e)q>and6d Into engagerr^nt with the borehole and one 
or more of ti^ tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, ttie tubular members that are radially 
expanded into engagement Witt) the borehole include a portion that is radially 
expanded Into engagement witii ttie borehole and a portion tiiat is not radially 

30 expanded into engagement with ttie borehole. In an exemplary embodiment, prior to 
the radial expansion ttie tubular liner includes one or more expandable tubular 
members Uiat each include a tubular body comprising an Intenmediate portion arid first 
and second expanded end portions coupled to opposing ends of tiie intermediate 
portion, and a seating member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside dianroters of the expandable tubular ovembers. In an 
exemplary embodlmernt, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indudes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 
external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or mcHB temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or nnore flow sensors operably coupled to 
one or more of the perforated tubular members for nrK)nitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 
and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and gbntrolling the operation of the flow cpntrol valves. At least one 
of the solid tubular members and the perforated tubular members are fomied by a 
redial expansion prooess performed within the v^llbore. 

A method of Isolating a first subterranean zone from a second subtenanean zone in a 
wetlbore has also been described that Includes positioning or>e or more solid tubulars 
within the wellbore, the solid tubulare traversing the first subtenanean zone, positioning 
one or more perforated tubulars wtthjn the wellbore, the perforated tubulars traversing 
the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the solid tubulare, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulare, monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monttored operating tenrtperatures, pressures, and flow rates. 

5 A method of extracting materiats from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indiKies 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars wtthin the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 
20 welbore has also been described that indudes means for positioning one or more solid 
tubulars wittiin the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, nneans for radially 
expandkig at least one of the solid tubulars and perforated tubulars within the welltore, 
25 means for fluididy coupling the perforated tutxjiars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone witiiin Vtxe wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of tiie perforated tutHilars, and means for oontrolling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating tempM^tures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone in a wel|t)ore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the weiltxm. means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldidy 

5 coupHng the solid tubulars with the casing, means for fluididy coupling the perfected 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subten^nean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenanean zone» 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or mcxe of the perforated tubulars, and means for controlling the flow of fluidic 
n>aterteils through the perforated tubulars as a function of the monitored q>erating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
15 induding: one or nnore solid tubular members, each soiki tubular member induding one 
or more external seals, one or more perforate tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the sdid tubular 
menrtbers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. and the solid tubular liners are fomied by a 
radial expansion process performed within the wellt>ore. 

25 A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subt^ranean zone, positioning 
one or more perforated tubulars each induding or>e or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perfc^^ted tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
pe^sage of fluids from the first subterranean zone to the secorKl subtenanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more oT the 



perforated tubulars, and radially expanding and plastically defonning the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidtcly coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the produdng subterranean zone from at least 
one other subtenranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subteranean zone, positioning one or nrK>re 

15 solid tubular liners within the interior of one or nrwjre of the perforated tubulars, and 
radially expanding and plastically defonning the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including ofie or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy couplir^ the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or rriore solid 

30 tubular liners within the interior of one or more of the perforated tubulars. and means 
for radially expanding and plastically deforming the solid tubfular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least sorrie of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
including a casing, has also been described that indudes fneans for positioning one or 
more solid tubulars within the weilbore, means for positioning one or more perforated 
tutHJlars each including one or more radial passages within the wellbore. the perforated 
tubuiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welll>orB. means 
for fluidicly coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the solkl tububrs, means for fluididy isolating the produdng 
subterranean zone from at least on% other subtenranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonming the solid tubular liners within the Interior of one or more of the 
perforated tubulars to fluidicly seat at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or nrwre sdid tubular members, each solid tubular member induding one 
or nwe external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, poisitioning 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the wellbore extemal to the primary sdid tubulars and perforated tubulars. 
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sealing off an annular regbh withtn at least one of the perforated tubulars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extrading materials from a produdng subtenranean zone In a welllx>re, at 
ieast a portion of the wellbore including a casing, has also t>een described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the weflbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforate tubulars within the wellbore, fiuidicly 
coupling the solid tubulars with the casing, fluldidy coupling the perforated tubulars 
with the solid tubulars, fluidldy isolating the producing subteranean zone from at least 
one other subtenranean zone within the wellbore, fluldidy coupling at least one of the 
perforated tubulars with the produdng subterranean ^ne, sealing off an annular regbn 

15 within at least one of the. perforated tubulars, and injecting a hardenable fluidic sealing 
material Into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isdatjng a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
nneans for positioning one or wore perforated tubulars each induding one or more 
radial passages within the wetlbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidldy coupling the perforated 
tubulars and the solid tubulars, nrveans for preventing the passage of fluids from the first 
subterranean zone to the secorKi subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenanean zone in a wellbore. at 
least a portton of the wellbore including a casing, has also been descrit>ed that indudes 
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means for positionir^ one or more solid tubulars within the wellbore, nneans for 
• positioning one or more perforated tubulars each Including one or more radial, 
passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulars and, 

5 the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, nrwans for fluldldy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly Isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubuliars vy^th the produdng subtenanean zone, nieans for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for Injecting a hardenable fluidic sealing material into the sealed annular regions of the 
pwforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subtenranean formation including: one or 
more solid tubular members, each solid tubular member Including one or more external 
seals, one or more perforated tubular memt>ers coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular mennbers are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the subten^nean fomiation. 
In an exemplary embodiment, the perforated tubular membere that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that includes positioning one or rribre solid tubulars 
within the wellbore, the solid tubulars travereing the first subterranean, zone, positioning 
30 one or more perforated tubulars within the wellbore each Including one or more radial 
passages, the perforated tubulars travereing tiie second subterranean zone, radially 
expanding at least one of the primary solid tubulare and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars Into intimate oontact 
with the second subterranean zone, fluidicly coupling the perforated tubulare and the 
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solid tubulars. and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodinnent, the perforated tubulars that are 
radially expanded into intimate contact with the second subtenBnean zone compress 
the second subterranean zone. In an exemplary ehibodiment, ttie nnethod further 
Includes vibrating the second subtennanean zone to ihaease the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodinnent, the 
method further indixles vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 
with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subten^nean zone to increase the rate 
of recovery of hydrocartjons from the second subten^neah zone. 

A nDethod of extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or rmre solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
produdng subten^nean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the soHd tubulars, fluididy isolating the 
produdr^ subtenwean zone frwn at least one other subterranean zone wthin the 
wellbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodlnrwnt, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subten^nean zone 
oornpress the produdng subterranean zone. In an exemplary embodiment, the method 
further Indudes vibrating the produdng subterranean zone to inaeaise the rate of 
recovery of hydrocartxxis from the produdng subteoanean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Intimate contad with ttie produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars tt^t 
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are radially expanded into Intimate contact with the pnodudng subtenwean zone to 
increase the rate of recovery of hydrocarlxms from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positicming one or more solid 
tubutars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore eatSi 
including one or nwre radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, nneans for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subtenanean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and rheans for 
preventing the passage of fluids from the first subterranean zone to the secoruJ 
subtenanean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars. In an exemplary emtwdiment, the means for radially expanding at least one 
of the perforated tubulars into intimiate corrtact with the second subtenranean zone 
comprises means for compressihg the second subterranean zone. In an exemplary 
embodinDent, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubutars 
that are radially expanded into intimate contact with the second subtenranean zone. In 
an exemplary emt)odiment, the system further indices means for applying an 
impulsive toad to the perforated tubulars mat are radially expanded into intinnate 
contad the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a produdhg subterranean zone in a vvellbore, at 
least a portion of the wellbore induding a casing, has also been descrit)ed that Indudes 
means for positioning one or more solid tut>ulare v^thin the wellt>ore, means for 
positioning one or more perforated tubulare within the wellbore each induding one or 
more radial openings, ti^ perforated tubulars traversing the produdng subterranean 
zone, nfwans for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the v\«llbore, means for radially expanding at least one of the perforated 
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hibulars into intimate contact with the producing subterranean zone, means forfluididy 
couplhTg the solid tubulars with the casing, means for flukJidy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone wthin the wellbore, and means for 
5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 
10 the produdng subten^nean zone to increase the rate of recovery of hydrocarbons from 
the produdng subten^nean zone. In an exemplary embodiment, the system further 
includes means for vibrating the produdng subten^nean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the produdng subterranean zone. In an exemplary embodiment, the system 
15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenranean zone to 
increase the rate <rf recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subtenranean formation and indudes a 
perforated wellbore casing, induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or nrK>re perforated tubular 
members coupled to the solid tubulsir menr^rsr arKl a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tutxilar members are formed by a radial expansion process performed within the 
wellbore. and at least one of the perforated tubular members are radially expanded into 
intimate contact v\rith the perforated wellbore casing. In an exemplary emboliment. ttie 
perforated tubular members that are radially expanded into intimate contad with the 
perforated casing compress the subterranean formation. 

30 

A method of Isolating a first subten^nean zone from a second subterranean zone in a 
wellbore that irtdudes a perforated casing that traverses the second subten^nean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the soHd tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbora each including one or mm radial 
* passages, the perforated tubulars traversing ttie second subterranean zone, radially 
exparKling at least one of the prinniary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perfected tubulars into intimate contact 

5 with the perforated casing, fluldidy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subtenanean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zotxe. In an exemplary embodiment, the 
method further includes vibrating the second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded jnto intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforatiwJ casing to Increase the rate of recovery of 
hydrocartK)ns from the second ^ubteranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore iriduding a Cfasing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that indudes positioning 
one or more solid tubulars within ttw wellbore, positioning one or more perforated 
tubulars within the wellbore each Induding one or more radial passages, the perforated 

25 tubulars traversing the produdng subten^nean zone, radially expanding at least one of 
the sc^id tubulars and the perforated tubulars within the weUbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fluldicly coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluldidy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocartwns from the producing 
subterranean zone. In an exemplary eml)odiment, the method further includes 
vibrating the producing subten^nean zone to dean the radial passages of the 
perforated tubutars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying ^n 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellt>ore that includes a perforated casing that traverses the second subten^nean 
zone, has also been described that includes means ior positioning one or more solid 
tubutars within the weilbore, the solid tijbuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subten^nean zone to the second subterranean zone 
within the weilbore extemal to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact vAVt\ the perforated casing comprises n>eans for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to inoease the rate 
of recpvery of hydrpcartx>ns from the second subtenranean zone. In an exemplary 
embodiment, the system further includes means for vibratirVg th^ second subterranean 
zone to clean the radial passages of the perforated tubulars that are radiially expanded 
into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to increase 
the rate of recovery of hydrocart)ons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weltbore including a casing and a perforated casing tiiat traverses 
the producing subterranean mne, has also been described that includes means for 
positioning one or more sdid tubuiars within the welibore, means for positioning one or 

5 nix>re perforated tubuiars within the wellbore each Including one or more radial 
openings, the perforated tubuiars traversir^ the produdng subteiranean zone, means 
for radially expandmg at least one of ttie solid tubuiars and the perforated tubuiars 
within the wellbore, nf>eans for radialiy expanding at least one of the perforated tubuiars 
into intimate contact with the perforated casing, means for fiuididy coupling the solid 

10 tubuiars with the casing, means for flutdicly coupling the perforated tubuiars with the 
solid tubuiars, means for flutdicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fiuididy coupling 
at least one of the perforated tubuiars with the produdng subten^anean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubuiars into intimate contact with the perforated casing comprises means for 
compressir^ the produdng subterranean zone. In an exemplary embodiment, the 
further indud^ means for vibrating the produdng subtenanean zone to inaease the 
rate of recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intin>ate contact with the perforated casing. In an exemplary 
embodiment, the system furtiier indudes means for applying an impulsive load to the 
perforated tubuiars that are radially expanded into intimate contact vyith ttie perforated 
casing to increase the rate of recovery of hydrocariDons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal Isolation assembly 
induding: one or wore solid tubular members, each soikl tubular memt>er indudirtg one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or nfiore perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular memt>ers and the perforated 
tubular members are formed by a radial expansion process perfonmed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been descrit)ed that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubuters traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluidldy coupling the perforated tubulars and the primary soM tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtertanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defomning the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubiiars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing sut)ten^nean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidldy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
with the solid tubulars, fkjklidy isolating the produdng subterranean zone from at least 

25 or^ other subterranean zone within the wellbore, flutdidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or mor6 
perforated tubular Miners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforated tutnjlars. 

30 

A system for isolating a first subterranean zor^e from a second subterranean zone in a 
wellbore has also been desait>ed that indudes means for positioning one or mora solid 
tubulars within the wettt)ore, the solid tubulars traversing tire first subterranean zone, 
means for positioning one or more perforated tubulars eadtx induding one . or more 



68 



r^ial passages within the weUbore, the perforated tubulars traversir^ the second 
* subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubuteirs, means for preventing the passage of fluids from the first 
5 subterranean zone to the second subten^nean zone within the wellbore external 1o the 
priPDary solid tubulars and perforated tubulars, means for positiontrtg one or nrK>rB 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defbmning the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been desoibed that includes 
noeans for positioning one or nK>rd solid tubulars within the wellbore, nr^eans for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages withiri the wellbore, the perforated tubulars traversing the produdng 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 

20 least one other subtenanean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or mom perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defomnlng the 
perforated tubular Kners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Indudes a zonal isolation assembly 
Induding: one or trme solid tubular members, each solM tubular member induding one 
or more extemal seals, two or more perforated tubular menrtbers each Induding radial 
passages coupled to the sdid tubular members, and one or more one-way valves for 
30 controllably fluidicly coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are fwmed by a radial expansion pnocess perfonrrwd within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
having a plurality of producing zones In a wellbore has also t>een described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenranean zone within the wellt>ore extemal to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing frbm 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subtenanean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within thei wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the caistng, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone,, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been desoibed that 
Bidudes nrmahs for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages; within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinr^ry solid tubulars anc| 
perforated tubulars, means for positioning one or nrore perforated tubular liners within 
the Interior of one or nwe of the perforated tubulars, and means for preventing fluids 
5 from passing fiwn orte of the prcxJudng zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a ca^ng, has also been described 
10 that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or nrwre perforated tubulars each including one or rrore 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the* solid 
15 tubulars with ttie casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subten^nean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
20 the perforated tubulars, and noeans for preventlngf fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extrecttng geothenmal energy from a subten^nean fonmation 
25 containing a source of geothenmal energy has also been^ described that Indudes a 
zonal teolation assembly positioned within the subterrenean formation induding: one or 
rnore solid tubular nrKHmbers, each solid tubular nnember induding one or more extemal 
seals, one or more perforated tubular membere ead\ induding radial passages coupled 
to the solid tubular rTwmt)ers, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fomned 
by a reKlial expansion process perfonmed within the wellbore. 
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A rnethod of isdating a first subterranean zone from a second subterranean zone 
including a source of geothennal energy in a wellbore has also been described that 
includes portioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nu>re perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weHbbre. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterrariean zone within the wellbore externa) to the 
10 primary solid tubulars and perforated tubulars, petitioning one or more perforated 
tubular liners within ttie^nterior of one or more of the perforated tubulars; and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothennal energy from a subterranean geothermal zone In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or mora perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothemnal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
. wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluidiciy isolating the subtenanean 
geothermal zone from at least one other subtenanean zone within the wellbore, and 
fluidiciy G(»ipling at least one of the perforated tubulars with the subterranean 

25 geothwmal zone. 

A system for isolating a first subterranean zone from a second geothennal 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or noore scriid tubulars within the wellbore, the solid tutHilars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubutars 
traversing the second geothermal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, rrteans for 
fluidiciy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
9eothermal subterranean zone within ^e wellbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracdng geothenmal energy from a subterranean geothennal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothemiai zone, nr^eans for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, nr^ans for fluidicly coupling the sdid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the subtenranean geothermal zone from at 
ieast one other subterranean zone within the wellbore, and means for fluidicly coupling 

15 at least one of the perforated tubulars with the subteoanean geomermal zone. 

An apparatus has also been desoibed that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular number including one 
or more external seals, one or more perforated tubular members each including one or 

20 more radial passages coupled to the solid tubular memtiers, and a shoe coupled to tfie 
zonal isolation assembly. At least 6ne of the solid tubular members and the perforated 
tubular memt>ers are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expanston of the perforated tubular members within the 

25 wellbore. 

* A method of isolating a first subten^nean zone from a second subterranean zone in a 
weHbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tutHJIars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from flie first subten^nean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and deaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
peiforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and tr^ perforated tubulars within the wellbore, fluidicty 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subtenranean zone from at least 
one other subtenranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone» monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weiibore. 

A system for isolating a first subtenranean zor^ from a second subtenranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or mote radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perfbratisd tubulars within the wellbore, means for fluididy coupling the perflated 
tubulars. and the solid tubutairs, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilt>ore external to the 
solid tubulars and perforated, tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tutHJlars within the wellbore. 

A system for extracting materials from a producing subterranean zone in a wellt)ore, at 
least a portion of the wellbore induding a casing, has also been desoibed that indudes 
means for positioning one or hiore solid tutHilars within the wellbore, means for 
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positioning one or more perforated tubutars within the welibore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welibore, means for fluididy coupling the solid tubulars with the 
5 casing, nrieans for flutdidy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the product subterranean zone from at least one other 
subten^nean zone within the welltkore, means for fluidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and nrieans for deaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubutars within the wejlbore. 

AlthCHigh illustrative emtxxliments of the invention have been shown and described, a 
wide range of nrxxitfication, changes and substitution Is contemplated in the foregoing 
disdosure. In some instances, some features of the present inventton may be 
15 empfoyed without a conBspondIng use of the other features. Accordingly, it is 
appropriate that the appended dalnrts be construed broadly and in a nnanner consistent 
with the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellt)ore that traverses a 
subterranean formation and includes a perforated wellbore casing, comprising: 
5 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular rrombers coupled to the solid tubular members; 

arki 

a shoe coupled to the zonal Isolation assembly; 
10 wherein at least one of the solid tubular members and the perfected tubular 

members are fonmed by a radial expansion process performed within the wellt>ore; arwl 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 

15 2. The apparatus of claim 1, wherein the perforated tubular mernbers that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean fonmation. 

3. A method of isdating a first subtenanean zone from a second subterranean 
20 zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or nrK>re sdid tubutars within the welltxsre, the solid tubutars 
traversing the first subterranean zone; 

positioning one or more perforated tubidars wittiin the wellbore each including 
25 one or more radial passages, the perforated tubutars traversing tiie second 
subterranean zone; 

radially expanding at least one of ttie primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 witti the perforated casing; 

fluididy coupling the perforated tubulairs and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellt>ore external to the solid tubulars and perforated 
tubutars. 
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4. The method of dalm 3, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenBnean zone. 

5. The method of daim 3, further comprising vibrating the second subtenBnean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 
zone. 

6. The method of daim 3, further comprising vibrating the second subtenranean 
zone to dean ttie radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

7. The method <rf daim 3. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

8. A RDethod of extracting nwiterials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing and a perforated casing 
that traverses the produdng subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubutens within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the. perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 

fiuididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the prcxludng subtenBnean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 



77 



subterranean zone. ^ 

9. The method of daim 8, wherein the perforated tubulare that are radially 
expanded into Ihtimate contact with the perforated casing compress the producing 

5 subterranean zone. 

10. The method of daim 8, further comprising vibrating the produdng subterranean 
zone to Irn^rease the rate of recovery of hydrocarbons from the produdng subten^nean 
mm. 

10 

1 1 . The method of daim 8, further comprising vibrating the produdng subterranean 
zone to dean the radial passages of the perforated tubulare that are radially expanded 
into intimate contact with the perforated casing. 

15 12. The method of daim' 8, further comprising applying an impubiye load to the 
perforated tubulare that are radially expanded into Intimates contact with the perforated 
tubulare to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

20 13. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore that indudes a perforated casing that traverees the second 
subterranean zone, comprising: 

means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulare travereing the firet subtenranean zone; 
25 nneans for positioning one or more perforated tubulare within the wellbore each 

induding one or niore radial passages, the perfcmted tubulare travereing the second 
subterrartean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulare within the wellbore; 
30 means for radially expanding at least cma of the perforated tubulare Into intimate 

contact VMth the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulare; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wetibore external to the solid tubulars and 
perforated tubulars. 

5 14. The system of daim 1 3, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressing the second subtenanean zone. 

15. The system of daim 13. further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recoviery of hydrocarbons from the second 

subtenanean zone. 

16. The system of daim 13, further cOTiprising means for vlbratirrg the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 

1 5 radially expandwl into intimate contact with the perforated casing, 

17. The system of daim 13, further oonrvrislng nr^ns for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 

20 subtenanean zone. 

18. A system for extracting materials from a produdng subterranean zone In a 
wellbore, at least a portion of the wellbore Irwduding a casing and a perforated casing 
that traverses the produdrig subterranean zone, comprising; 

25 means for positioning one or nwre sofid tubulars within the wellbore; 

means for posittoning one or hdotb perforated tubulars within the wellbore each 
including one or nwre radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the so\\6 tubulars and the 
30 perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contad with the perforated casing; 

means for fluididy coupling the solid tubulars witti the casing; 

means fw fluididy coupling the perforated tubulars with the solid tubulars; 
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means for flutdlcly isolating the producing subterranean zone from at least one 
• other subterranean zone ^thin the wellbore; and 

means for fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 

19. The system of daim 18, wherein the nr^ans for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressing the producing subterranean zone. 

10 20. The system of daim 18, further comprising nrteans for vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

21. The system of daim 18, further comprising means for vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the perforated casing. 

22. The system of daim 18, further coniprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 

20 perforated casing to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

one or more perforated tubular members coupled to the sdkl tubular members; 
one or more flow control valves operaWy coupled to the perforated tubular niembers for 
controlling the flow of fluldic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to onie or nme of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular memt)er8; 

one or more pressure sensors operabty couple to one or more of the 
perforated tubular o^embers for monitoring the operating pressure within the perforated 
tubular members; and 

one or more flow sensors operably coupled to one or more of the perforated 
tubular membere for nronitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tutnilar n>embers and the perforated tubular 
members are fonnned by a radial expansion process performed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tutnilars within the wellbore, tiie solid tubulars 
travming the flret subterranean zone; 

positioning one or wore periforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

contrblllng the flow of fluidic materials throi^h the perforated tubulars as a 
5 function of the monitored operating temperatures, pressures, and flow rates. 

3, A method of extracting materials from a produdng subten^nean zone in a 
welibore. at least a portion of the wellbore including a casing, comprising; 

positioning one ot* more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars within the wellbore, the perforated 

tubulars traversing tiie producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 
1 5 fluldidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating tiie producing subten^nean zone from at least one other 
subterranean zone within the wellbore; 

fiutdidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 monitoring the operating temperatures, pressures, and flow rates within one or 

more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positior)ing one or more solid tubulars witiiin the wellbore. the solid 
tubulars traversir>g the first subteranean zone; 

means for positioning one or more perforated tubulars within the welibore, the 
perforated tubulars traversing the second subterrar>ean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for flukJidy coupling tiie (^rforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subten^nean zone to 
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the secxmd subterranean zone wfthin the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatiires, pressures, and flow rates 
within one or more of ttie perforated tubulars; and 

means for controlling the flow of fluldic ntaterials through the perforated tubulars 
as a function of the monitored operating temp^tures, pressures, and fkw rates. 

5. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subten^nean zone from at least one 
other subterranean zone within the wellbore; 

means for fluWidy coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 

means for nrwnitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular merr^ers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members eadh including radial passages 
coupled to the solid tubular members; and 

one or nrore solid tubular liners coupled to the interior surfaces of one or more 
of the perforated tubular members for sealing at least some of the radial passages of 
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the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonmed within the wellbore; and 

wherein ttie solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean 2x>ne; 

positioning one or nrrare perforated tubulars each induding one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbwe; 

fluldidy coupling the perforated tubulars and the primary soKd tubulars; 

prevjsnting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular Hners within the interior of one or nrrare of 
the perforated tubulars; and > 

radially expanding and plastically defonming the soiki tubular liners within the 
interior of one or more of the perforated tubulars to fluldidy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extractirKi materials from a produdng subterranean zone In a 
wellbore, at least a portion of the welltx>re Induding a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tutHilars each Indudir^ one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
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fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluldrdy isolating the producing subterranean zone from at least one ottier 
subtenranean zone within the wellbore; 

fluididy coupling at leset one of the perforated tubulars with the produdng 
subtenBrraan zone; 

positioning one or more solid tubular liners wittiln the interior of one or more of 
the perforated tutHilars; and 

radially expanding and plastically deforming the solid tubular liners within the 
Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

9, A system for isolating a first subteranean zone from a second subtenanean 
zone in a wellt)ore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars witWn the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
thd second subterranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

nneans for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulairs; and 

means for radially expanding and plastically defonming the solid tubular liners 
within the Interior erf one or noore of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

10. A system for extracting materials from a produdng subtenanean zone In a 
wellbore, at least a portion of the weflbore Induding a casing, comprising; 
means for positioning one or more solid tubulars virtthin the wellbore; 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

nrieans for radially expanding at least one of ttie solid tubulars and the 
5 perforated tubulars within the wellbore; 

weans for fluididy coupling the solid tubuiars with the casing; 

means for fluididy coupling the r^rforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenranean zone from at least one 
other subterranean zone within the wellbore; 
10 means for fluididy coupling at least one of the perforated tutajlars with the 

produdng subtenaneah zone; 

nieans for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically defonrting ttie solid tubular liners 
15 within the intertor of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular membas, each solid tubular member induding one or 

nrtore external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular ntembers 
25 for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

12. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

30 petitioning one or more solid tubulars within the wellbore, the solid tubulars 

traversirtg the first subten^nean zone; 

positioning one or more perforated tubulars each induding one or nr\ore radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 



88 



radially exparnJing at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

sealing <^ an annular naglon within at least one of the perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

13. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing me producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidiciy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subtenranean zone from at least one other 
subtenanean zorm within the v^llbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; 6nd 
injecting a hardenable fluidic sealing materiarinto the sealed annular regions of 

the perforated tubulars to seal oflf at least some of the radial passages of the perforated 

tubulars. 

14. A system for isolating a first subtenanean zone from a second subterranean 
zone In a wellbore, comprising: 

mear^ for positioning one or more solid tubulars within the wellbore, tte solid 
tutuilars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
sut>terar^an zorie; 

means for radially expanding at le£^t one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular r^ion within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

15. A system for extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the sp\i6 tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solkJ tubulars with the casing; 

means for fluididy coupling the peribrated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subten^nean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

nDeans for sealing off an annular region within at least one qf the perforated 
tubulars; and 

nteans for injeding a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 
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16. An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean fonmation, Gomprising: 
5 one or more solid tubular members, each solid tubular member including one or 

more external seate; 

one or more perfonated tubular members coupled to the solid tubular members; 

and ■ i ' 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are fonned by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenranean fonmation. 

15 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean forrrwition compress the 
subterranean fonmation. 

18. A method of Isolating a first subterraoean zone from a second subten^nean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars wittiin the wellbore, the $olld tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars witiiin ttie wellbore each including 
one or more radial passages, the perforated tubulars traversirtg the second 
25 subterranean z6ne; 

radially expanding at least one of the prirriary solid tubulars and perforated 
tubulars within the wellbore; 

radially exii^nding at least one of ttie perforated tubulars into intimate contact 
with tiie second subterranean zone; 
30 fluididy coupling tiie perforated tubulars and the solid tubulars; and 

preventing ttie passage of fluids from the first subterranean zone to ttie second 
subterranean zone within the weUbore external to ttie solid tubulars and perforated 
tubulars. 
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19, The method of daim 18, wherein the perforated tubulars that are radially 
expanded into intirhate contact with the second subterranean zone compress the 
second subtenranean zone. 

5 20. The mettiod of daim 18, further ccwnprfsing vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. 

21. The method of daim 18. further comprising vibrating the second subtenanean 
10 zone to ctean the radial passages of the perforated tubujars that are radially e)q)anded 

into intinrwrte contact with the second subten^nean zone. 

22. The method of daim 18, further comprising applying an impulsive toad to the 
perforated tubulars that are radially expanded into intimate contact with the second 

15 subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtenranean. zone. 

23. A method of extracting materials from a produdng subtenranean zone in. a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

20 posttioningorveormpresolld tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or nrK>re radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
25 within the wellbore; 

radially exparKling at least one of the perforated tutmlars into intimate contact 
with the produdng subtenanean zone; 

fluididy coupling the solid hJbulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subtenanean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. 
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24. The method of daim 23, wherein the perforafed tubulars that are radially 
expanded into intimate contact with the producing subten^nean zone compress the 
producing subtenanean zone. 

25. The method of daim 23, further comprising >rtbrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of daim 23. further comprising vibrating the produdng 
subterranean zone to dean the nadidl passages of the perflated tubulars that are 
radially expanded into Iritlmate contact with the produdng subterranean zone, 

27. The method of daim 23, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into Intimate contad with the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from ihe produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the welibore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one erf the solid tubulars and perforated 
tubulars within the welibore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone v«thin ttie welibore external to the solid tubulars and 
perforated tubulars. 
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29. The system of claim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises nr>eans for compressing the second subterranean zone. 

5 30. The system of daim 28, further comprising means for vibrating the second 
subten^nean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of claim 28, further comprising nreans for vibrating the second 
10 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded Into Intimate contact with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to. the perforated tubuliars that are radially expanded into intimate contact with the 

15 second subterranean zone to Increase the rate of recovery of hydrocarbons from the 
second subtenranean zone. 

33. A system for extracting materials from a produdng subten^nean zone in a 
wellbore, at least a portion of the welibore including a casing, comprising; 

20 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or nrK>re perforated tubulars within the wellbore each 
indudirig one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and ttie 
25 perforated tubulars within th9 wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy Isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; and 

means for fluidtdy coupling at least one of the perforated tubulars with the 
produdng subten^nean zone. 
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34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subten^nean zone. 

35. The system of daim 33, further comprising means for vibrating the produdr^ 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdrig 
subterranean zone. 

36. The system of daim 33. further comprising rroans for vibrating the produdng 
subten^nean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into infimate contact with ttie produdng subten^nean zone, 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subteranean zone to increase the rate of recovery of hydrocartxms from the 
produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal ' Isolation assembly positioned within a wellbore that fraverses a 
subterranean fonnatlon and Indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each solW tubular member induding one or 
more eiktemal seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of ttie solid tubular members and the perforated tubular 
memtiers are formed by a radial expansion process perfonmed within the wellbore; and 
• wherein at least lone of the perforated tubular members are radially expanded 
into intimate conta^d with the perforated wellbore casing. 

39. The apparatus of daim 38. wherein the perforated tubular nnembera that are 
radially expanded into Intimate contad with the perforated casing compress the 
subtenanean fonmation. 
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40. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, con^sing: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tojbulars into intimate contact 
with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the secorni 
subtenranean zone within the wellbore extenruil to the solid tubulars and perforated 
tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean ^e. 

42. The method of dalm 40, further comprising vibrating the second subterranean 
zone to incr^se the rate of recovery of hydrocarbons from the second subterranean 
zone. 

43. The method of daim 40, further comprising vibrating the second subtenranean 
zorie to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive toad to the 
perforated tubulars that are radially expanded Into Intimate contad with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 
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45. A method of extracting materials from a produdrtg subterranean zone in a 
wefll)ore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars wlttiin the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated hJbulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 

with tiie perforated casing; 

fluidiciy coupling the solid tubulars with the casing; 

fluidicly coupHng the perforated tubulars with the solid tubulars; 

flujdidy isolating the producing subtenranean zone from at least one other 
subterranean zone within me wellbore; and 

fluidicly toupling at least one of the perforated tubulars wtth the producing 
subterranean zone. 

46. The method of daim 45. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compfBSs the produdng 
subterranean zone. 

47. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterrar^n s)ne. 

48. The method of daim 45, further comprising vibrating the produdrig 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing . 

49. The method of daim 45, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intlnwte contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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50. A system for Isolating a first subteranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for poslttoning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean rone; 

means for positioning one or mwe perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intin^te 
contact with the perforated casing; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extennal to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intirrate contact with the perforated casing comprises 

means for compressing the second subterranean zor>e. 

52. The system of claim 50, further comprising nrwans for vibrating the second 
subtenBnean zone to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

53. The system of claim 50, further comprising means for vibrating the second 
subterranean ane to dean thd radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 

54. The system of dalm 50. further comprising means for applying an innpulsive 
load to the perforated tubulars that are radially expanded into intimate contact witti the 
perforated casing to increase the rate of recovery of hydrocart^or^ from the second 
subterranean zone. 
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55. A system for extracting materials from a producing subtenanean zone in a 
wellt)OfB, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subtenranean zone, comprising; 

means for positioning one or more solid tubulars within the welltx)re; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial openings, the perforated tubulars traversing the producing 
subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars virith the solid tubulars; 

means for fluWIdy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of claim 55. vtfherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact wrtth the perforated casing comprises 
means for compressing the produdng subterranean zone. 

57. The system of daim 56, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

50. The system of daim 55, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into Intimate contact with the perforated casing. 

59; The system of daim 55. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contad with the 



97 



perforated casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

60. An apparatus, comprising: 

5 a zonal isolation assembly comprising: 

one or nrK)re solid tubular nrembers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 
10 one or more perforated tubular liners each including one or more radial 

passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the scrfid tubular members and the perforated tubular 
15 members are formed by a radial expansion process peirformed within the wellbore; and 
wherein the perforated tubular liners ar6 formed by a radial expansion process 
performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or nnore perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
25 subterranean zone; 

radially exparKllng at least one of the solid tubulars and perforated tubulars 
withbi the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
30 subterranean zone within the wellbore external to the prinriary solid tubulars and 
perforated tubulars; 

positioning one or nr>ore perforated tutHJiar liners within the Interior of one or 
more of the perforated tubulars; and 
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radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or rndm of the perft)rated tubulars. 



62. A method of eiclracUng materials from a produdng si^terranean zone in a 
5 wellbore. at least a portion of the weflbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

10 radially expanding at least one of the solid tubulars and the perforated tubulars 

within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
15 subterranean zone within the weDbore; . 

fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 
20 radially expanding and plastically deforming the perforated tubular liners within 

the Intwior of one or more of the perforated tubulars. 

63. A system for Isolating a first subterranean zone from a second subtenanean 
zone in a wellbore. comprising: 
25 means for positioning one or more solid tajbulars within the wellbore. the solid 

tubulars traversing the first subterranean zone; 

means for posifioning one or more perforated tubulars each Induding one or 
more radial passages vwthln the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulare within ttie wellbore; 

means for fluididy coupTing the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenanean zone to 
the second subtenanean zone within the wellbore external to the primary solid tubulars 
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and perforated tubulars; . ^ 

means for positioning one or more perforated tubular liners within the iriterior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defomiing the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nean zone in a 
wellbofe, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one gr 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars ^mthin the wellbore; 

means for fluidity coupling the solid tutxilars with the casing; 

means forfluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defomiing the perforated tubular 
liners within the Interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tiAular member including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular memt>ers; and 

one or more one-way valves for controllabty fluididy coupling ttie perforated 
tubular miembers; and 

a shoe coupled to ttie zorial Isolation assembly; 
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wherein at least one of the solid tubular members and the perforated tubular 
memlwrs are formed by a radial expansion process perfomned wthin the wellbore. 

66. A method of isolating a first subterranean zone from a second subterranean 
5 zone having a pluraWy of producing zones in a wellborB, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterrarwan zone; 

positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
10 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
15 subtenBnean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one cX the produdng zones that has not 
been depleted to one of the producing zones that has been depleted. 

20 67. A method of extracting materials from a wellbore having a plurality of produdng 
subterranean zones, at least a portion of the wellbore induding a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning two or more perforated tubulars eadi induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
25 sut>terranean zones; 

radially expanding at least one of the sdld tubulars and the perforated tubulars 

wthin the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupHng the perforated tubulars with the solid tubulars; 
30 fluididy Isolating the produdng subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

preventing fluids from f^issing from one of the producing zones that has not 
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been depleted to one of the produdr^ zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subten^nean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore. the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each including one or 
nrKjre radial passages within the wellbore. the perforated tubulars traversing the second 
subten^nean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubuiars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subteranean zone to 
the second subterranean zone within the wellbore exlemal to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids frorn passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
nrK>rB radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for flukUdy coupling the solid tubulars with the casing; 

nrteans for fluididy coupling the perforated tubulars v^th the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for positioning on© or more perforated tubular liners within the interior of 
oneormoreoftheperfcnatedtubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for extracting geothermal energy from a subterranean fomnation 
containing a source of geothermal energy, comprising: 

a zonal eolation assembly positioned within the subterranean formation, 
comprising: 

10 one or more solid tubular members, each solid tubular member Induding one or 

more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubularnr^mbers; and 

one or more perforated tubular liners each induding one or more radial 
15 passages coupled to the interior surfaces of one or more of the perforated tubular 
nDembers;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
rrwmbers are formed by a radial expansion process performed within the wellbore. 

20 

71. A rrwthod of isolating a first subterranean zone ffom a second subterranean 
zone induding a source of geothermal energy in a wellbore, comprising: 

positioning one or more solid tulHJiars within the wellbore, the solid tubulars 
traversing the first subtenranean zone; 
25 positioning one or more perforated tubulars each Induding one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tirt)uiars 
within the wellbore; 

30 fluididy coupling the perforated tut)ular5 and the primary solid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 
* positioning one or more perforated tubular liners vwttiin ttie interior erf one or 
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moreof the perforated tubutars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

72. A nrwthod of extracting geothenmal energy from a subterranean geothermal 
zone in a wellbore. at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more pertbrated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the subterranean 
geothenmal zone; 

radially expanding at least one of the solid tubulars and ttie perforated tubulars 
within the wellbore; 

fluidk:ly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with Vhe solid tubulars; 

fluididy isolating the subterranean geothemr>al zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subten^nean 
geothermal zone. 

73. A system for Isolating a first subterranean zone from a second geothermal 
subtenranean zone in a wellbore, corhprising: 

means for positioning one or more solid tubulars within the welllDore. the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or nnore perforated tubulars each induding one or 
more radial passages within Uie wellbore. ttie perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing \he passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothemnal 
zone in a wellbore. at least a portion of the wellt>ore including a casing, comprising; 

means for positioning one or more solid tubulars wfthin the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
sut>terranean geothermal zone; 

rroans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating ttie subterranean geothenmal zone from at least one 
other siibteoanean zone within the wellbore; and 

means for nuididy coupling at least one of the perforated tubulars with the 
subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zorial (soiation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomnsd by a radial expansldn process perfbmned within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; ' 

positioning one or more perforated tubulars within the wellbore each induding 
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one or more radial passage, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tutnilars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubul£^;and 

deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or rTK>re perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tut)ulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

flukJicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates vwthin one or 
more the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78, A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within ttie wellbore, the solid 
tubulars traversing the first subterranean zone; 
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means for positioning one or rtiore perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tulwlars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for flutdldy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean mne within the wellbore external to the soBd tubulars and 
perforated tubulars; and 

nwans for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial e^^ansion of the perforated tubulars within the 
wellbore. 

79. A system for. extracting materials from a pnxJudng subterranean zone in a 
wellbore, at least a portion of the wellbore. including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforaM tubular? within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldlcly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means; for fluldlcly Isolating the producing subtenanean zone from at least one 
other subterranean zone >^in the wellbore; 

means for fluldlcly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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